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(54) EXPOSURE DEVICE 

(57)Abstract: 

PURPOSE: To drastically reduce the difference of 
resolution between vertical and horizontal directions 
within an exposure surface. 

CONSTITUTION: An exposure device for exposing a 
photosensitive substrate W to a mask pattern is 
provided with a light source means 10 for supplying 
light, multiple light source image forming means 30 
and 60 for forming a plurality of light source images 
by dividing light from the light source means into a 
plurality of parts, and a focusing optical system 6 for 
overlappingly lighting a mask M with a specific pattern 
by focusing light from the multiple light source image 
forming means. Then, aperture stops AS1 and AS2 
are arranged at a light development position or near 
the light development position which is formed by the 
multiple light source image forming means and the 
length of the aperture of the aperture stop 
corresponding to a first direction and that of the 

aperture of the aperture stop corresponding to a second direction are allowed to differ to 
compensate the difference in resolution in the specific first direction (X direction) on the 
photosensitive substrate and the second direction (Y direction) which is vertical to the first 
direction. 
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#i:£*ru Mm^xzo/if-yzmytummzmyt 
*re«3ttta«±TCD0fsoiB 1 1 *iri t s 

EB 1 #ftfc»*T*MEHn« ?>©»□»©* 3 t*r 
E£ 2 *fp]li*fJ^-r ■SltriBH □« <3 ©H Pg|5©S£ t £ 
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5 *T«f ©3tW 1 36* £> ©3tSt tt« P3^ 2 iC <fc 0 gift S tlfc 

f UT, Z.(D¥-ftftM\^ 07© (b) (C^-fftK, tf 

ffirf\mn : m(Du>xm : J-4 a ©*•&#«£ 0^577^7 

-f is>X4£aii-T«::&l:J:D. ::n©«a«fc:«B 
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3fc S ft. ttfHtHbflE t IT © £ M SISMIC^-I 

bt*. 
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Xt77"7>H'J tf-h ^C©»3t**ff ton* . 
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XAWi:*— 3g*filt ****** let 0, 

KD ; b<hT^7.i7M©llSSA^->©^XA±'\© 
$£^L«k5£T*3t«8ft:^a < JS3g$nTUi2>. 
[0 0 0 5] C df. 0 7 JCw-r*0*SBW3t*fi«** 
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0 7© (c) £a?Tftl<, 7 U>X4imfS.t 

10 •r*<@-«©i/>x^7^e>©7 l 6^* < - : <'7.^M±s-ft7j^ 
«<ca*uTfigBj$-a-^,fc©ie 07© ( C ) icss-rjo 

<. 7 7-f 7-T l/>X4^iSni/>Xlf4 a©K 
B*BB«*©»tt£:ffi<Hfc:fc*±3fcB:fr»ttl;:BJS 
U v*£M±©BW««lc*tT*»BW3fc¥*©BCift 
$^b<-r-5fe©ie ;:©*:&»#© U>XBB£B:3 
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20 [0 0 0 6] 07© (c) iC^-Tftlttfr 
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*3^T@5Bsn*^>x*^©^c*^^<S7ic-5. 
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0 ©» * ttBBSt** * © 3 k - 1/ >X £ &5TT 3 a & 
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^JStSrWt, KfEV^i7©A^->Sr@3ttt*«H® 
3tr*»3t8«lc4JViT, wifl£Kffi.mMf$.^&\z£ 0 
»jSSn43W«tt«X«K3^«ffl«ifi«SJcBPeo 
£BEBU iftE«t3ttta£«±T©»f«©«l*lftil*B 

1 73lRl ^It?!tl 2 IC:fct73fl?{&g©S£lffiIE-r * 
50 fca&K, «&EBi#fafc»J6T*WEBa«0©HP» 
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©ss tSuEJfs 2 ^[p]ic*f fctzffimm p& o ©n □» 

cofi $ <h S it b i b tz COT-Sb -5 «, 
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H □ tit K> © m □ SB ©?£* tt £ B# 2 * * C t IC * B b fc t> 

[0 0 11] 

[|W»J] 0 1 \t*9&9l\Z&&m 1 Xtt0!l©JfBH3£¥& 

b * *m&mm.m vmytmm \z&m b tz.m * s-r t> ©r- 

01ic:fctt£ (a) tefl 1 Jtltff4>ttBeX±*> 
Sj|fcB5©«J**3S-r0X?&9. (b) (a) ©i£B 

£©0 1 e#RbttJP&ftlHXMK-3VaTlttfi-r«. 
[0 0 12] BUfca*f»J<, )W«iB)J»fi^ttO¥ 
ff 3t**tt*&-r*3t«*a»4. ^ff 3tt3R«*ft» 1 0 t3tt 

j|ts»»2 otTaraesftTisD. ¥ff3t*«»ewtu 

tf-«5©3t©l 0^&tt, 248nm(KrF)X 
\t\ 92nm (ArF) OjftfiJtO^ff JtJR^tU* Sft. £ ©At© 
3PtT3tJRO»ffi»tt«ffi?ettt!ttoTVs*. £©3fcBl 

£©k*— L>&MX&fk2 Ote, HI-© (a) ©iifiBi:^ 
It^lRl (Ell© (b) ©«R®^[p]) fcB»f**«f-3 2 0 
©->'J >KU*;UW>X (2 1. 2 2) T"«BX$nT*5 

o. jtas#j©->'j>K'j*;i/U'>X2 i«, je©j@»t^ ■ 

StL, HI© (b) <D%m?5fa<OftM*myb-?Z>- 
^. ttfiB91iSflg© yU>FWJH/>X2 2H ft ©B 
^^Wl. Ml0yU>HUMl/>X2 lrt»&© 

-i»«»3t#*2 0*^bfc36«l*»6O 3 FfT3tmtt. 
01© (b) ©ttffi#ft©^«#»/h£ftT3fc!|I«® 
**fi*»*K»»Sfta. fc*. fcT-A*JB3t¥* 2 0 
£ L-Ttt. iEOBJff * ft»t? -> U > F U fJJVU >X&®. 

'JXA^XfefiH. 

[0 0 13] ST, t'-AIMf^2 0^e©Sf$ 
ftfcSfcSni, 3 5>JE?"J*ftfctt*©3tWB*» 

aWS* 1 £3fcS«»J*^Ri LTC^^f-f ^ui^r > 
3 OfcAtft*. u©tyf^*M>Ty 
|/-#3 0B, 02 (a) IC^-T^P < , SSiE^JBtt© 
U>XWBB*#r««lk<D|iIiSi»«©U>^ie^3 0 a 
(3?iJx 9fr=2 7® BEBaftTWfSSftTiS 
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0, *:/5 i <r*JM' >yyi/-*3 ot^tLxttfi* 

>XX^3 0 att. HI© (a) ©«SM^|S]t01© 
(b) ©Mffi^fttTS^lC^b^ffl^ (JS#t^) £W 
bTV>5. 

[0 0 14] Z.(Dtz&. *y<r-4l3)\''<>7-if\'-2Z 

o zmfcTzm* <Du>xm? 3 o a saa-r-swft 
Xtt, -eft-E-'ftftjt^ftT, &u>xm=?3 o a©«ta 
Bicfiataifc^jsRSft*. s^x. t/f^*M> 

10 x^U-^ 3 OOttttift&BA. fcJi. U>XB?3 o 
a©&lC*B^-r-5JS& <3JijX9fT=2 7ffl) ©ftBB 
jPBBStl. d C icteHKMlc 2 *3t«jJ*»jsdiSft*. 

[0 0 15] ^X^-ra^Or^U-* 3 0 ICi^T 
M$nfc}llcffl2«!!i^©MS, UU-it^* 

4oi:i^xi^$nx, s e. e&fte%BBeBBT 
?5oii 02 (b) ic^-r$n<. «*»«oi/>XK 

20 (9JUX 3ff=2 7ffl) lcE«SftT«J«*ftT*0, 

n©i^>x^5 o att. ^©^5 o a<Dmmmu. 
mmit) ^^f-f *m >r^i/-^ 3 o ©mi 
* mmit) tffl«t«t*«t5fc««*ftTv>*. -tu 

T, ^*M>5 l ^l'-i'5 0i#tLTttiE* 

»«©(fffi*tUTV>«. ^Ol/^f 5 0 

att, 01© (a) ©ffi®^|6]i:0 1© (b) ©iffi®^ 

[0 0 16] d©fc86. ^7f^*M>fyi/-?5 
0§:«^T-5<@-*©b>X*^ 5 0 a ^iljg-r^^Xx 

30 ^*M>f^i/-^3o^f.o^it tn-enM 

$nx, #U>X3IHF3 0 a<DtttiiM\Z\tytMmtfBl$. 
3ft*. Sf^X, t7*f^*M>T^l'-i'3 0O» 
tUWSA, ICte, IE*»tt»CiE5USftfctt»03tt«* 

*«»it*n. cicic»4XKWK3jfc3t«*«»j«aft*. 

[0 0 17] C:X, t7f^*JK>fi'l/-^5 0 
tJ:0»di*ft*]E^»ttfclE5»l3ftfc«»O3t«*© 

Ktt. ^-x^>c tj)^>7-ifu-^ 3 o*iar*i/> 

X*^ 3 0 a©»*N«tb, ^X^^*;i"f >t^U 
-^5 0^MT5I/>X*$?5 0 aO**Mitn 
40 NXMiM^tlS. -r^efc^. t^T-f^JM 

>fyi/-^ 3 Ofc±0»fi!c*ftS*»©3tWB3& t , U 

0*«J5JE-r4ft*OU>X* : f-5 0 a©3t»«tt«K:» 
fiK^n^few, *7'f^AJK>fy'l/-5'5 0CDltai 
{IftSA, fctt, ^W-NxMfflW^WB^jaSfta. 

[0 0 18] Ul^-3t**4 0tt. ^X^^*JU 

-f >7-if\/-? 3 0©Alt®&gB, i^-yf^^M 
>x^b-^ 5 0©AS*B1£BB, t^^tglc-T-St* 
(C, ^-X^-f*^ >^r^b-^ 3 0©8*ffi®ftgA, 
50 t*^f-f*M>fyU- ^5 0 ©StHJB&ilA, i 
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OAS, \Z±QHMVi\Z&}$.-2tltz3&ytmfr*><DytJ& 

Jft^£nT&!SBy1t)#:£LT©v;*£M±£X'J y htt 

[0 0 19] V*£MW:, ^?Xf- ^MSlCfiJJ** 
ft. ^tta«<hLT©£XAWte£XA7.?-> ! l;:& 
}$£ftTV>-5. ■f-UT, V^X^-v'MSiC&if £ft 10 

x ^ m t v x a x x - yw s \z mm s ftfc # x a w 

§m^&% o»cj;oT^xAw±tcs^$n^. 

[0020] fiiioiijSKiaSiKcBJttic^vsTJa, 
v^^Xf-yMSt^x/Uf-yWStiiH 1 

(b) Kw^M<*W*fa^St>fcK»*fc]'^»L 
T. l/^^;i/±CDIfi]8§A^— >*^XAW±(Cfe^$n 

■r*. *mmw-e\t- Bicst«2*y'f^*M> 20 

I" «fc 0 #j«£ft*3fcW<fctt«A, t> L < tt, 
113 (a) tC^T£Q<. XyjftTWHiPi&O AS, ©g§ 
PgflA P ,©ft3 <t>„ t Xyj |6J taSS-T 3 Yl5ftT'(DM P 
«E0AS, ©MPSSAp,0«$*„i*Wi-& (4>>,< 

«>,,) , fc-swa, 113 (b) ir^-rflK, X^fRjT© 

H Pig? 0 A S, ©HI P8ftA„©g3 <D„<t X^|6] £{S.5Z 
t^Yys^i-Z'CDmnl^K) AS, ©MPa5A„09fi$$,2 
(0„>4>„) . iP*>*»n^#©Hi§PglS (A 

n xttA„> ^it^spiSD (As.xttAs.) *m 
ttsft-c^*. 30 

[0 0 2 1] uCT, 1114 (a) tt. £1 2 * # 

■i >^i/u-^ 5 0fr«tD^fiJtsn-55tas«©ffistR 

A„£#"DHQtfcO£JI.fcll*©fcl'>XxU*>h5 0 
a!C»J«Sn*3tj|B«I»©« : FSr*L'T*0, 0 4 
(b) «, ^2^X5 L i'^;U'f >^^U-^ 5 0 itiO 
JgfiJi$n-5>tJE»OfiCfHCS3 (a) iC^ffflR^ttCD 
■ Pf An^BPaO AS, SEil/fti^t. £ 

«©HP»A n *»"3HPtt0AS, SJUfclSOfcl^ 

xii//> h 5 o a \zBtit$nzytm.& 1 «©«^ *s 

bTVi-5c 04 (c) te. ^2^X-r-i'*;P'f > 

(b) fcSr«R##©H^aA„£J$:P|intt>5AS 
,*E«Lfc«-&IC, ^2^-7 P x-i , *;l/-1'>5 L ^l^-^ 
5 0©l*tBffla*^ffiP3»«©HPSPA„^jfr>MPiK»3 
ASi*I,fcBO*l/>Xl^>h5 0 afcJBJffcSft 
&ytMi& I ^l/T^5. H4lci3ti 



Xxb-*>h 5 0 a©Mtbfi!liCTWiSa»^n^)^l^X 
5^ HJV-f >^^-*£#©ft©[f!©«B^fBf}&MI:: 

[0 0 2 2] 04© (a) ~ (c) ©lt^«t0. 04 
(a) T'\tXjjfi)RZfYjjfSl-X?ytW& I ,©»©ffiitfc 

Yy^(p]T*5*^-5. Lj&>bfr#£>. 04© (b) R 

is (c) ess-ran < , #ssiJt«io»n«!*oHPi (a 

„X«A„) £&OggPi&t) (AS,XttAS,) £IE 
«L*:«£ICte, X*filRtKY*|«T3t«[« I »©»© 
*BiS £ # -a Tffi RJgtt © H P SB© X #|fi] T ©S $ <I>„ t 
Y#ftT©:K£<J>n<i#gfr£tf L&T<^3;ti&, %M 

[0 0 2 3] d©**^»bT^BJ-r-5<t, ffi^HPiK 

<D= 2 f • a • NA//3 ( 1 ) 

::t, f tta >y">D— %¥Jk 6 0 cOjftjjtQlK. N A 

®fctt«S-a-*^*ICli^Ttt±IH (1) 5£IC^-©D 
3fc»*0«*t*Cfc"b©tJ5t«. »#N Attest 

U BflP^0©F*3#JT-7 l e^©^iCjt^^^.n«NA 
tti»#Tttft<&4. SEot. 04 (a) lC*-T0Sr 

•5. C©3t»«<OfBflE©av»Kfl'oT. ||PrtK*^T 
Ut&*J:5S:H3 iC^"T P ^ 0 (A 

SiXBas,) ^0 3(cs-r«t5ic^^-c*;i'-r> 

^^l^-^ 5 (DytWm$:Bl$.-?2>mA, JcBESf-S ut 
fci^T, ">x;NW±T©ar3t®F«3^*3lt-5#*l^fc«t 

■5J&4£S©tfe^£teM-r-5d f«c*5, M 
PijiiO (AS,X«AS,) ©MPgfl (A„XttA») 

commmmt. om\z&K>ytMm&v)z®:&\zjLK>mt 

©tt* ©**©»«*§ W*^«*+»fc**bTft€ 

(CMPijSO (AS,XttAS t ) ©*„, *„©«jg^ 
[0 0 2 4] fcis, 0 1 IC^-f^ 1 HJI^JT-ttspff 3Wt 

(436nm)Xtt i M (365nm)^©»fi7tSrm^-r-l>7K«7 
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[0 0 2 5] £T, #lC0 5RtfH6£#BBL&J&<e>lfS 

fctt*a«©*Mia:a<HUTv»aj&«. a stub 7 

(a) ttt, A;U-f >?^U-^4" ©«§>£<!: 
BP&0 (AS.XHAS,) £©«&*#*&*. * 

6»OU>XxW>h4 a' #5J>Jx6fr (3 0®) 
T-BEJiJSn. *r^*JK>^l/-*4" tftit 10 

a' jJfjE^TWiD^TmfclHUJtiWb. £#©<!& 
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Lfc*D<, X^ffaTODllPiiSOAS, ©|H§Pg]5A rl ©fi 

$ <D„ t X^IrI £jt£T£ Y*|p]TCDM P& 0 A S , © 

§HP»A„©ftS4>,,£a*»&* («>i.< 4>n) - 

Utt. 03 (b) tC3Kb;fciD<, X^TOggpJSOA 

S,©BBP»A,,©ftS4>ni:X*[ailtaEf*Y*lRl 
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rt ^«f^PPi^<9*^.7 u cB#©$^>Xxl/^>h4 a' 
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(b) tt, @5ffl*yf^AM>fi'l/-*4' let 
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t^f-f*;K>Tyi^-^4' ©Ittt-flfr&MH&'R 
OBa»A w S»0||D«l3AS, *JlfclSO«U>X 40 
xW>h4a' lC»J5JtSn43t««U* ©At?** 
LTV^. 06 (c) H, @5©tyf^AM 

(b) C*-r»n»*©HP»A n S:»^llPtt»5AS 
t*E«bfc*^IC ^f^*M>f^l/-^4' 
©fi#W«*»6*R»tt©HP»A„€:J*-3Nnta!0 AS 
,^fe^O«l/>XxM>h4 a" K®/££n*3t 
I »0«f*SLTU5. 
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(c) KjRT*D<. *$ttftl©ti!R&:R©IIPtf (A 

f ,x\tA n ) *#oHPttt) (as.xbas,) sie 

«Lfc«^lCti. X^faRtf Y#|&T3fc«fc I «©»© 
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<D$52*7t'( #;W >TifU-i5> 5 0©grBfttt*©tit 

[0 3] (a) teX:£|R)T©WP6BA ri ©gS<l> II £Y 
#|laT?©HP»A n ©SS*, 1 J:»5'l>ffi< UfeP$©**R 
»«©WP»SJ*t3BP«DAS, ^SB^ST^HB 
T&0. (b) «X^(p]T-©P?lPaPA„©S$<l5„$rY 
*rfiJT©MP6PA„©S$*„«t 0t>fi< LfcS$©*&R 
JEM*©HP»*8oWPttDAS, S*^ SS-TTffiB 

[0 4] 01 l'SLAc^2^-X5 L ^*JU-r>x^l^-^ 
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[0 5] #«8IK,k*»l*ffi«©«3fc8«©*J«£jK 
T0T&-5. 

[0 6] 0 5ic^bfc^-y5 L -i'*;i"r>^^>-^4' 

©»ffl«fc#»tt©HP*at>«E«Lfc»fcT©3tB« 

[0 7] S£?!5©ll^g«©1«fi£<&^-r0T-*-5. 
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